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[57] ABSTRACT

A self-locking encephalic electrical probe is used for
stereoelectroencephalographic exploration in the treat-
ment of epilepsy or other brain diseases. The probe
includes a long, hollow, flexible tube of small diameter,
preferably made of medium density polyethylene. A
series of at least two electrically conductive rings, pret-
erably made of silver, are located close to one another
along the tube for detecting the electrical activity of
nerve cells. A series of insulated electrical conductors
are located inside the hollow tube, each conductor con-
necting a conductive ring to a multi-contact terminal
located outside the hollow tube. A removable stylet 1s
inserted into the hollow tube to give it rigidity and {o
control the direction of introduction of the probe nto
the brain. The stylet is removed from the tube to restore
flexibility to the tube after the probe has been intro-
duced in the brain. A self-locking rigid anchor prefera-
bly made of stainless steel holds the probe in place. The
anchor is funnel-shaped and quickly and firmly fixes the
hollow tube to the brain-pan of the patient after the
probe has been introduced to the selected depth in the
brain. The probe is used in conjunction with other
probes for transmitting to a receptor the cerebral activ-
ity of the patient which is recorded and analyzed. As a
result of this analysis, a medical staff may accurately
locate the region of the brain that must be operated
upon to cure the patient.

14 Claims, 10 Drawing Figures
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SELF-LOCKING CEREBRAL ELECTRICAL
" PROBE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a self-locking cere-
bral probe for stereolectroencephalographic explora-
tion, and more particularly, to such a probe which may
be used to assist in treating epilepsy or other brain dis-
eases.

2. Prior Art and Technical Considerations

Epilepsy is a chronic disease essentially characterized
by a more or less frequent repetition of cerebral attacks
resulting from a sudden, excessive and anarchic dis-
charge of some nerve cells within the cerebral shell.
This frequently results in more or less violent muscular
movements of the entire body of the patient and eventu-
ally to a sudden fainting spell. Treatment of epilepsy has
always caused serious problems for the specialist, essen-
tially due to the difficulty of correctly defining the
epileptogen zone and of consequently obtaining the
information necessary for selection of the surgical oper-
ation to be performed.

Several schools of thought exist on the methﬂdﬂlo-
gies that may be used for accurately locating in the
cerebral cortex, that is in the grey substance of the
brain, the group or groups of abnormal cells which
produce electrical discharges in an anarchic manner
according to a still unknown mechanism that provokes
the crisis of epilepsy. |

The specialists of the principal school ground their
diagnosis mainly in the study of the intercritical epilep-
tic activity for locating the epileptogen region. This
study includes chinical observation, scalp electroen-
cephalography for measuring the electrical activity of
the brain, and surface electrocorticography. Surface
electrocorticography consists of opening the skull of
the patient, depostting on the portion of the exposed
brain several recording probes and then electrically
stimulating the brain s0 as to reproduce an epileptic
crisis in the patient.

This methodology, which has already been successful
for many patients unfortunately has a low yield and a
major drawback of confusing the “irritative” zone,
which is the zone in which the epilepfic activity origi-
nates between crises, with the “epileptogen™ zone,
which is the zone 1in which the crisis starts. These two
zones may coincide but it 1s presently not known if this
ts always the case,

Moreover, this methodology i1s quite “subjective”
because the crises of epilepsy are always of short dura-
tion and arouse much emotivity 1n witnesses. Further-
more, the electrical cerebral activity recorded by elec-
troencephalography amounts to only millionths of a
volt and is often distorted because it is picked up
through the scalp, skull and tuft membranes of the
bran. - -

From this main school, a new school has formed,
particularly since publication of the works of Drs.
Talairack and Bancaud, M.D., of Paris.

The specialists of this new schﬂel also ground their
diagnoses on the study of intercritical epileptic activity
for locating the epileptogen zone, but they have devel-
oped in a more rigorous manner the presently known
methodology. The new school does not consider it
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scription of the crisis by witnesses and to provide an
intercritical recording of several electroencephalo-
grams. The new school has also proposed recording
electroencephalograms while simultaneously recording
the crisis audiovisually in order to obtain maximum
information and to verify, in particular, if the recorded
crises fully corresponds o the usual crisis of the patient.
Above all, the new school attempis to determine if there
1s coincidence i time between the electrical discharges
of the cells and the clinical manifestations of the disor-
der. After anatomoclinical correlations have been made

~and the diagnosis has been set, the epileptogen zone,
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suffictent to record the spontaneocus crisis in order to

locate the epileptogen region, to provide a clinical de-

~anglography,

also known as the “epileptic center”, which is the group
of cells responsible for the crisis of epilepsy, may be
searched. |

In order to accomplish this, it is necessary {0 investi-
gate thoroughly the region of the brain that is involved.
This includes the cerebral cortex extending to the sur-
face of the brain, the depths of the lines of the brain, the
interhemispheric face, the orbital faces of the frontal
lobes and in the deep portion of the temporal lobe. In
other words, places not accessible with a surface cor-
ticography.

This mvestigation is performed in the operating
room, using a rigid frame also known as a stereotaxical
frame, 1n which the head of the patient is mounted so

- that all the subsequent steps of the anatomic study may

be performed with the same rigorous precision. The
frame first enables realization of a neuroradiologic eval-
uation by teleradiography, including bilateral cerebral
fractionated pneumoencephalography
and posiitve contrast venticulography, in order to pre-
cisely determine the positions of the arteries, veins and
other structures that are to be investigated. The frame
also enables the introduction of as many probes as nec-
essary, generally 8 to 10 probes, in the brain with a very
great precision and security, in order to locate the ab-
normal cells.

The probes permit recording of cerebral activity in
depth, which 1s known as “stereoelectroencephaplo-
graphic recording”. The electrophysiologic evaluation
obtained after having recorded several provoked crisis
and several spontaneous crisis with the cervical probes,
permits the specialisis to precisely define where the
epileptogen zone 1s located and to select the surgical
treatment which is appropriate, either with or without
opening of the skull.

This new methodology is more “efficient” than the

classical methodology since it results presently 1in cures

on the order of 70% of the cases. |

However, this new methodlogy as it has been used to
date, presents a drawback in that, for several technical
reasons, the stereoelectroencephalographic recording
can only be carried out under “acute™ conditions be-
cause of the rigidity of the probes. By acute recording is
meant a recording that 1s made tn the operation room in
the following manner: the probes are located under
general anesthesia; the patient 18 then awakened and
must hold his head fixed 1in the frame for a period of
from 6 to 8 hours so as to record at least one spontane-
ous crisis or at least one induced crisis.

It 15 obvicus that these recording conditions are not
propitiocus. and that the obtained information is worth
less than mformation that could be obtained under more
diversified physiological conditions.
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OBJECTS OF THE INVENTION

One object of the present invention is to prevent the

drawbacks resulting from rigidity of the probes used to

date.
Another object of the invention is to provide a cere-

bral probe for stereoelectroencephalographic explora-
tion, which is flexible and thus enables the specialists to
record the cerebral activity of a patient 1n a continuous
manner, that is in a manner where the patient 1s free to
move in a relatively natural manner under constant
surveillance of TV cameras, for a period of time which
may amount to several weeks, in order to record non-
provoked crisis of epilepsy under various and more
physiologically natural conditions. |

A further object of the invention is to provide a cere-
bral probe which may be introduced at a desired depth
into the brain of a patient with great precision due to a
removable stylet which is inserted therein for giving it
enough rigidity during its introduction.

A still further object of the invention is to provide a
cerebral probe which may be quickly and firmly fixed
o the brain-pan of the patient due to an anchor conve-
niently locked in the bone for avoiding any movement.

SUMMARY OF THE INVENTION

In view of the foregoing objects, the instant invention
contemplates a cerebral probe for stereoelectroenceph-
alographic exploration which comprises a long, hollow,
flexible tube of small diameter, to be introduced at a
given depth in the brain of a patient. A series of at least
two electrically conductive rings are located along the
tube spaced a small distance from one another for col-
lecting the electrical activity of the nerve cells in the
brain. Insulated electrical conductors are located inside
the hollow tube and each conductor connects a conduc-
tive ring to a terminal located outside the hollow tube.
A removable stylet is inserted inside the hollow tube for
rigidifying the tube and enabling a directional introduc-
tion thereof into the brain. The stylet 1s removed from
the tube to return flexibility to the tube after the probe
has been introduced. A self-locking, rigid anchor is
provided for quickly and firmly fixing the hollow tube
to the brain-pan of the patient after the probe has been
inserted to a given depth in the brain.

BRIEF DESCRIPTION OF THE DRAWINGS

Further characteristics and advantages of the inven-
tion will be understood with reference to the following
description of a non-restrictive embodiment of the in-
vention, taken in connection with the accompanying
drawings wherein:

FIG. 1 1s a perspective view which represents the
head of a patient after introduction of self-locking an-
chors;

FIG. 2 shows the head of a patient in cross section,
after insertion of one self-locking anchor;

FIG. 3 shows the head of a patient in cross section,
during the introduction of a hollow tube of a probe;

FI1G. 4 shows the head of a patient in cross section,
when the probe is 1n position, during removal of a stylet
from within the hollow tube;

FIG. S shows the head of a patient 1n cross-sectlen
with the probe fixed to a self-locking anchor;

FIG. 6 shows an embodiment of probe according to
the invention in partial longitudinal cross section and of
an enlarged scale;

F1G. 7 shows the probe of FIG. 6 in a normal scale;
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FIG. 8 is a perspective view partially in section and
showing a preferred embodiment of the self-locking
anchor in position in a bone;

FIG. 9 shows the anchor of F IG 8 in perspective and
from the other end; and
- FIG. 10 shows in perspective the head of a patient
after the insertion of self-locking anchors and the intro-
duction and fixation of the probes.

DETAILED DESCRIPTION

Referring now to FIGS. 6 and 7, it is seen that the
cerebral probe 1 for sterecoelectroencephalographic
exploration comprises: a long, hollow and flexible tube
11 of small diameter; a series of several electrically
conductive rings 13, located along the tube 11 at a small
distance from each other; a series of insulated electrical
conductors 17 located inside the hollow tube, each
conductor connecting a conductive ring to a terminal
23 located outside the hollow tube, and a removable
stylet 19 inserted inside the hollow tube for giving it
rigidity and enabling directional introduction thereof
into the brain of a patient. |

The hollow tube 11, which is represented at a sub-
stantially normal scale on FIG. 7, has a constant diame-
ter of 1.5 mm. Use can be made of tubes having a
smaller diameter, insofar as it is technically possible, but
it 1s preferable not to use tubes having a larger diameter
$O as to prevent any risk of causing brain lesions due to
damage or rupture of arteries or veins during introduc-
tion of the probe. The hollow tube 11 is made of me-
dium density polyethylene. This material was chosen
because of its imperviousness to encephalorachidian
liquid and because its texture which renders it accept-
able by an organism without occurrence of the rejection
phenomenon for a rather long period of time. Further-
more, polyethylene has flexibility which allows the
probe, when introduced, to follow the cervical struc-
tural movements inside the brain-pan of the patient
without risk of injury to the patient. |

The thin, electrically conductive rings 13 are located
along the tube 11 and fixed to and around the same. The
rings 13 are made of silver so as to have a very small
electrical impedance and are spaced from each other at
a constant interval of about 5 mm from the insertable
extremity 15 of the tube. This insertable extremity 15 is
also made of silver 1n order to provide the flexible tube
11 with a rigid tip and thus facilitate the introduction of
the probe by giving a solid support to the removable
stylet 19. The rigid tip of the insertable extremity 15 is
in the shape of a small cap with a nose cone, which 1s
introduced in the hollow extremity of the flexible tube.
Of course, the rigid tip can also serve as an electrically
conductive element since it i1s made of silver llke the
rings 13.

‘The number of rings disposed along the tube 11 can
vary within a range of 2 to 15, including the rigid tip of
the insertable extremity 15. The determination of the
number of rings to be used of course depends on the
number of collecting points that are desired, which
number in turn depends on the zone of the brain to be
searched. It can be easily understood that the depth at
which the probe must be inserted and the surface area to
be explored are higher when the probe is inserted for
example, in the frontal zone of the brain, than in the
temporal lobe of the skull. It can therefore be under-
stood that it 1s necessary that the probes have a variable
number of collecting rings. |
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"The electrically conductive rings 13 as well as the
insertable extremity 15 are individually connected to a
corresponding number of external {erminals 23 by
means of a series of insulated electrical conductors 17
passing inside the hotlow tube 11. The conductors 17
which are of course very small, are made of silver or
copper in order to have a very low electrical impe-
dance. |

As aforesaid, each conductor 17 is connected to a
conventional terminal 23, such as those manufactured
by the Amphenol Company of Chicago, Ill. Each termi-
nal 23 is provided with a contact pin 25 which can be
easily connected via a corresponding female plug to a
telemetric system 26 attached to the patient, preferably
upon his head.

The various terminals 23, the number of which of
course depends on the number of conductive rings, are
located side by side at small intervals from one another
in a small plate 27 made of exiruded, insulated plastic
material, so as to be perfectly insulated from one an-
other while forming a compact unit. The small plate 27
is fixed to the “free” extremity of the probe 1, that is the
extremity which extends outwards the brain of the pa-
tient, as an extenston of the hollow tube 11, forming an
integral unit therewith.

The removable stylet 19 is used for facilitating the
introduction of the probe 1 in the brain of the patient by
giving tHe hollow tube 11 some rigidity, thereby pro-
viding precision during the introduction of the probe.
The stylet 19 consists of a small wire made of stainless
steel, having a diameter selected to allow it to shde
easily inside the hollow tube 11 without damaging the
conductors 17, while ensuring enough rigidity fo the
probe 1. The stylet 19 has a loop 21 formed at s free
end which is easy o seize for facilitating iis extraction
from the hollow tube 11 when the probe has been in-
serted in the brain.

Referring now to FIGS. 8 and 9, each cerebral probe
1 afier having been introduced in the brain, 1s fixed and
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solidly held {o the brain-pan of the patient by means of 40

a rigid anchor 3 made of stainless steel. The anchor 3
which is in the shape of a small funnel, comprises four

sections coaxially disposed and respectively numbered
31, 33, 35 and 39.

The first section 31 is inseried in a bone 57 of the head 45

5 of the patient up to the internal tabula 55 thereof. This
first section 31, which is hollow and cylindrical so as to
provide an opening for and to guide the probe 1 during
its introduction in the brain 51 of the patient, is of vari-

able length, for the same reasons as previously indicated

in connection with the dimension of and the number of
rings on the probes; i.e. the length of the section 31
obviously depends on the thickness of the bone in
which it has to be mserted. | -
The second section 33 is inserted in the muscle 39
which covers the bone 57 of the skull. This second
section 33 which is also hollow and cylindrical so as to
provide an opening for and to guide the probe 1 during

its introduction, has a diameter slightly larger than that
of the first section 31 so as to bear against the bone for

a better fixation of the anchor to the head of the patient.
In addition, the larger diameter of section 33 helps rein-
force the connection of the first section 31 to the third
conical section 35 and above all, as will be described
hereinafter, allows the countersinking of a curved bore
37 inside the anchor to provide the hollow tube 11 with
better seating so as to avoid breaking the hollow tube
during its fixation. The second section 33, of course, has
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6
a variable length depending on the thickness of the
muscle that it has to penetrate.

The third section 35 is used for relieving the skin 61
which covers the muscle 59. The third section 1s a trun-
cated hollow cone with a vertex of about 135°, which
has a curved and very flared internal surface 37 forming
a funnel. The external shape of the third section 35 has
large diameter cross section which is much larger than
the diameter of the second section 33, and 1s intended
not only for avoiding an accidental and unfortunate
penetration of the anchor 3 into the skull during the
treatment, which could be very dangercus for the pa-
tient, but also for avoiding, because of its truncated
shape, excessive contact of the anchor with the skin,
which could provoke allergies or any other trouble
generally encountered when an extraneous body
contacts human skin. The internal surface 37 of the third
section 35 which is inwardly curved and very filared,
provides the probe and more particularly the hollow
tube 11 with the best possible seating during its intro-
duction into the brain and its fixation thereto, thereby
avoiding any eventual breaking or tearing of the hollow
tube 11 due to engagement with a sharp edge.

The fourth and last section 39 of the anchor 3 is spe-
cifically used for solidly fixing the hollow tube when 1t
has been introduced in the brain at a desired depth. This
fourth section 39 is hollow and of cylindrical shape and
has the same diameter as that of the great circle of the
third section that extends coaxially therewith. The
fourth section 39 is provided with a wide longitudinal
slot 41 parallel to the axis of the cylinder, which extends
over substantially the entire length thereof from the free
end of the anchor. The fourth section 39 is also pro-
vided with two small lateral slots 43 and 45 which ex-
tend in directions perpendicular to the longitudinal slot
41 symmetrically from each side thereof, in the middle
of the cylinder over subsiantially the entire periphery
thereof. The two small slots 43 and 45 are of the same
width and are slightly smaller than the diameter of the
hollow tube 11 so that the latter may be strongly
wedged therein thereby solidly holding the probe at the
desired depth in the brain of the patient. For this pur-
pose, the two small slots 43 and 45 are each provided
with a small round shaped recess (not shown), radially
oriented with respect to the cylinder and located at
right angle with respect to the plane passing through
the large slot 41 on one side or the other of the latter.
This recess {(not shown) enables the hollow tube 11 to be
“centered” in the small lateral slots 43 and 45 when the
probe 1 is fixed.

The utilization, insertion and operation of the above
described cerebral probe 1 will be now described with
reference to FIGS. 1 to 5 and FI1G. 10.

In accordance with the methodology of practicing
the instant invention, at least three spontaneous crises of
the patient are first recorded by electroencephalogra-
phy and visually and audibly by a TV set or the Iike, in
order to confirm if the recorded crises effectively corre-
sponds to the usual crises of the patient. When this first
observation is completed and the diagnoses is settied
regarding the zone of the brain to be cured, then an
anatomical investigation is effected.

For this purpose, use is made of a stereotaxial frame
that is centered with respect to the head of the patient
so that the anatomical median line of the patient be
parallel to the instrumental line of the frame. Stereo-
scopic radiographies are taken so as to obtain a three
dimensional view of the cerebral structures. Since the
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coordinates in height with respect to the diagram are
constant, the radiographs of the face of the patient can
be easily associated to the radiographs of the profile
thereof so as to precisely locate the position of the dif-
ferent parts of the brain in space with respect to the

frame.
These stereoscopic radiographs are performed in
order to locate the arteries of the brain by coloration

(bilateral cerebral arteriography) and to visualize the
subarachnoidian spaces and the ventricular system by
introduction of air or other contrasting products (frac-
tioned pneumoencephalogruphy and positive contrast-
ventriculography).

This anatomical investigation is very important since
it permits one to locate the position of the arteries, the
veins and the various structures or cortical surfaces that
must be examined and thus helps plan the subsequent
operation which is the insertion of cerebral probes 1 in
order to obtain a complementary “electrophysiologi-
cal” evaluation. '

The mnsertion of the cerebral probes 1 is carried out in
a very precise manner by using the stereotaxical frame
for supporting the surgical instruments and, as afore-
said, as. a spatial reference.

First of all, the skin 61 and the muscle 59 are bored
with a drill having a small diameter of about 2.4 mm.
After contact with the external portion of the bone, the
drilling 1s continued up to encountering the compact
osseous tissue of the internal portion of the skull, usually
called internal tabula 55. Generally, the boring is car-
rited out in a direction perpendicular to the anatomic
median plane of the patient, that is perpendicularly to
the plane P (see FIG. 1) passing through the bridge of
the nose and between the eyes of the patient.

The choice of this direction is determined by the
method of introducing the probes 1 stiffened by the
stylet 19 along a rectilinear direction inside the brain.
The diverse points where the probes 1 are introduced,
are selected by the specialists so as to enable the probes
to follow a linear movement in the brain without risk of
damaging arteries or veins. The paths are selected ac-
cording to the results of the preliminary evaluation of
the radiographies which, as aforesaid, have been taken
according to a facial or profile directions.

When the bone 57 has been bored, the layers of tough
membrane 53 surrounding the brain are burned with a
small metallic pin. After the membranes have been co-
agulated by the heat, a metallic anchor 3 is introduced
In the hole. The respective lengths of the first and sec-
ond sections of the anchor 3 are selected with respect to
the thicknesses of the traversed layers of muscles and
bone. The end surface of the fourth section 39 is located
in a plane parallel to the plane P (see FIGS. 1 and 2).
Each anchor 3 is disposed in the skull so that its wide
longitudinal slot 41 is oriented to open in a horizontal
plane with respect to the head 5 of the patient in order
to subsequently solidly fix the hollow tube 11 by wedg-
ing in the small slots 43 or 45 in a vertical direction and
so as to group all of the terminals 23 or multi-contact
terminals 27 on the top of the patient’s head (see FIG.
10). | | |

When an anchor 3 has been inserted and is sufficiently
held by the bone to avoid any possible movement, a
probe 1 1s introduced in the brain 51. The probe 1 is
gradually inserted to the desired depth. Due to the
relative rigidity of stylet 19 one is able to achieve excel-
lent precision regarding the selected direction perpen-
dicular to the plane P (see FIG. 3).
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When the probe 1 is introduced to the desired depth,
the stylet 19 is removed (see FIG. 4) and the hollow
tube 11 is fixed to the anchor 3 by bending the end of the
tube and inserting the tube first through the slot 41 and
then through either slot 43 or the slot 45 up to the recess
(not shown). Since the probe 1 is flexible (see FIG. 5)

and therefore able to “follow”’, without risk of lesions,
the continual movements of the brain inside the brain-

pan, the patient can be awaked and can live under rela-
tively good physiological conditions during his exami-
nation which may last about three weeks. With the
probe 1 implanted the patient can move and even walk.

When all the probes are introduced, the various con-
nectors 27 are grouped onto the top of the head 5 of the
patient, where they are connected to a telemetric sys-
tem of the PAM-FM type. This telemetric system can
either be wireless or connected by wires and must be of
a small size so as to be easily attached to the head of the
patient.

The telemetric system transmits on a FM channel, or
by means of a wire, the various information collected by
the probes. This information includes the durations and
intensities of electrical discharges emitted by the cells of
the brain. The transmitted information is received by a
receiver 63 where it is decoded and recorded by means
of a graphic recorder. This recording is carried out
simultaneously with other visual and sound recordings
performed by a camera, a microphone and a magneto-
scope to the correlation between the various apparent
symptoms and the recorded information for every cri-
S1S.

Usually, three spontaneous crisis are recorded. Sev-
eral crises provoked by an electrical stimulation are also
recorded. To provoke such crises, use can be made of
the probes 1 which serve not only for recording electri-
cal discharges from the cells, but also to transmit to the
brain electrical impulses programmed by the specialists,
according to the information that they want to verify.

The following various types of information exemplify
information which can be obtained by using cerebral
probes according to the invention:

localization and intensity of low activity during the
inter-critical recordings:

localization and intensity of inter-critical irritative
activity;

localization of the zone from which the critical (tonic
or convulsive) activity starts and the speed at which the
same reaches the surrounding probes;

duration and intensity of the critical (tonic or convul-
sive) activity at each ring of each probe;

intensity and duration of post-critical exhausting;

correlations in time between the electrical activity at
the rings and clinical manifestations;

value of electric stimulation necessary for obtaining a
local post-discharge; and

diffusion, intensity and duration of the post-discharge
after a predetermined stimulation.

The information recorded during the spontaneous
and provoked crises 1s analyzed to determine the gen-
eral parameters already discussed in the BACK-
GROUND OF THE INVENTION, which parameters
enable the specialists to determine the epiloptogen zone
with precision. The patient then can be operated by the
surgeons who know exactly where and how to proceed.

What is claimed is:

1. A probe for electroencephalographic exploration
of a patient’s brain after being secured to the patient’s
brain-pan, comprising: |
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a flexible tube of small diameter for insertton to a
given depth in the brain of a patient;.

at least two electrically conductive rings spaced
along the flexible tube at relatively small distances

10
fourth section, the slots selectively receiving and
wedging the flexible tube in place once the stylet
has been removed. |
4. The probe as claimed in claim 3, wherein the termi-

from one another for detecting electrical activity of 5 nals to which the conductors are connected are located

nerve cells in the brain; |

a terminal block located outside the tube and having
a plurality of terminals;

a plurality of insulated electrical conductors located
inside the flexible tube, each conductor connecting
one of the conductive rings to one of the terminals
of the terminal block; *

a removable stylet inserted inside the flexible tube for
giving rigidity to the flexible tube and for enabling
a directional insertion thereof into the brain
whereby when the stylet is removed from the flexi-
ble tube after the tube has been inserted into the
brain flexibility returns to the tube, the flexible tube
and stylet each having one end for insertion info
the patient’s brain and a free end opposite the one
end; and

a self-locking, rigid anchor, the anchor including
means for securing the anchor with respect to the
brain-pan and means for quickly and firmly fixing
the flexible tube to said anchor after the tube has
been inserted to a given depth in the brain.

2. A probe as claimed in claim 1, wherein:

the flexible tube is made of medium demnsity polyeth-
ylene and has an external diameter of substantially
almost 1.5 mm:

the conductive rings are made of silver and comprise
from five to ten elements spaced from each other at
a constant interval of about 5 mm from the one end
of the tube; |

the removable siylet is made of stainless steel and is
provided at its free end with a loop which 1s easy to
seize so as to facilitate extraction of the one end of
the stylet from the flexible tube when the probe has
been introduced in the brain; and

the anchor is made of stainless steel and is in the shape
of a small funnel through which the flexible tube is
introduced.

3. The probe as claimed in claim 2, wherein the an-

chor comprises: |

a first hollow section of cylindrical shape for inser-
tion through the bone of the skull of the patient to
the level of the internal tabula of the brain in order
to provide an opening for the flexible tube and mn
order to guide the flexible fube;

a second hollow cylindrical section coaxial with and
connected to the first section and having a diameter
slightly larger than the diameter of the first section,
the second section being for insertion through the
muscle which covers the skull to provide an open-
ing for the flexible tube;

a third section, coaxial with and connected to the
second section wherein the third section 1s a hol-
low truncated cone having a curved and flared
internal surface, the third section being for bearing
against the skin of the patient and permitting the
relatively easy introduction of the flexible tube mto
the first and second sections and subsequently mto
the bramn; and

a fourth section of cylindrical shape attached to the
third conical section, wherein the fourth section
includes a lateral slot extending and opening longi-
tudinally and two other slots registered with the
lateral slot and extending partially around the
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outside of the flexible tube and are arranged side by side
within the terminal block and wherein the terminal
block is fixed to the free end of the tube so as to form a
unit therewith. - |

5. The probe as claimed in claim 1, wherein the termi-
nals to which the conductors are connected are located
outside of the flexible tube and are arranged side by side
within the terminal block and wherein the terminal
block is fixed to the free end of the tube so as to form a
unit therewith.
~ 6. The probe as claimed in claim 1 further including a
conductive tip disposed at the one end of the tlexible
tube, the conductive tip being connected tc one of the
electrical conduciors.

7. A system for conducting an electroencephalo-
graphic exploration of a patient’s brain comprising a
telemetric system, a telemetric receiver, and a probe
coupled with said telemetric system so that information
detected by the probe 15 transmitted by the telemetric
system to the telemetric receiver, the telemetric re-
ceiver including means for decoding and recoding the
transmitted information, the probe being for insertion
into a patient’s brain and being for attachment to the
patient’s brain-pan, the probe comprising:

a flexible tube of small diameter for insertion to a

given depth in the brain of a patient;

at least two electrically conductive rings spaced
along the flexible tube at relatively small distances
from one another for detecting electrical activity of
nerve cells in the brain;

a terminal block located outside the tube and having
a plurality of terminals;

a plurality of insulated electrical conductors located
inside the flexible tube, each conductor connecting
one of the conductive rings to one of the terminals
of the terminal block, the telemetric system being
connected to the terminal block;

a removable stylet inserted inside the flexible tube for
giving rigidity to the flexible tube and for enabling
a directional insertion thereof into the brain,
whereby, when the stvlet is removed from the
flexible tube after the tube has been inserted into
the brain, flexibility returns to the tube; and

a self-locking, rigid anchor, the anchor including
means for securing the anchor with respect to the
brain pan and means for quickly and firmly fixing
the flexible tube to said anchor after the tube has
been inserted to a given depth in the brain.

8. A method of conducting an electroencephalo-
graphic exploration of a patient’s brain comprising the
steps of:

(a) boring a hole through the patient’s scalp, scailp
muscle and skull to the level of the tubula of the
bramn;

(b) inserting a hollow guide through the hole and
anchoring the guide to the skull;

(c) inserting a flexible probe stiffened by a rigid stylet
through the internal tubula and into the brain, said
flexible probe being electrically sensitive through
the hollow guide;

(d) restoring flexibility to the probe by withdrawing
the rigid stylet from the probe; |

(e) securing the probe to the guide; and
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(f) monitoring electrical activity within the brain by

detecting electrical signals with the probe.

9. The method of claim 8 further including the steps
of:

repeating steps (a) through (f) at a plurality of loca-

tions on the patient’s head to obtain signals from
vartous locations within the patient’s brain.

10. The method of claim 9 wherein step (f) includes
detecting signals at different positions along the length
of the probe to determine the depth within the brain at
which the signals occur.

11. The method of claim 8 or 9 further including the
step of:

obtaining stereoscopic radiographics of the patient’s

brain prior to boring the holes to locate arteries and
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velns so that the arteries and veins may be avoided
when inserting a probe. |
12. The method of claim 8 wherein in step (f) moni-
toring 1s accomplished by transmitting radio signals
from a transmitter connected to the probe and secured
to the patient’s head at a location spaced from a re-
motely located receiver. |
13. The method of claim 8 further including the step
of monitoring the patient audio-visually while perform-
ing step (f) in order to correlate electrical brain activity
with physiological behavior.
14. The method of claim 8 further including the step
of inducing electrical activity in the brain by supplying
electrical current to the probe from a source external to

the brain.
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